PCX 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Intemaiional Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT> 



(51) iDternationaJ Patent ClassiflcatioD ^ : 
E02B 15/04; E21B 43/01 



Al 



(11) International Publication Number: WO 82/ 01387 

(43) International Publication Date: 29 April 1982 (29.04.32) 



(21) International Application Number: PCT/EP81/001 66 

(22) International Filing Date: 20 October 1 98 1 (20. 10.8 1) 

(31) Priority AppUcation Number: 8034061 

(32) Priori^ Date: 22 Oaober 1980 (22. 10.80) 

(33) Priority Country: OB 



(71)(72) Applicant and Inventor: VALLAK, Enn [SE/CH]; 
15, rue Sautter, Geneva (CH). 

(74) Agent: KOVACS, Paul: William Blanc & Cie, 5, place 
du Molard, CH-120 Geneva (CH). 



(81) Dedgnated States: GB, NO, US. 



Publlsbed 

IVith international search report. 



(54) Title: EQUIPMENT FOR THE RECOVERY OF OIL FLOWING OUT OF SUB-WATER GROUND 



(57) Abstract 

Equipment for the recovery of oil 
flowing out of sub-water ground or escap- 
ing from the tanks of a wrecked oil tanker. 
The equipment comprises a tubular skirt (1), 
made of a flexible she^ material, composed 
of a flared lower part (la) arranged to be 
placed around the oil flow and leading to 
an elongated npptr part (lb) in the form of 
a hose of suflident length to lead the oil 
flow near to the surface of the water. A con- 
tainer (2) is arranged to float on the water 
and be placed over the upper part of the 
hose to contain the oil flow (16) and allow 
removal of the oil. This equipment is sim- 
ple, lightweight and comparatively cheap 
and is able to be very quickly put into op- 
eration and remain in service during all the 
duration of the repair operation of a da- 
maged ofl'-shore oil well or the total rec- 
overy of the oil contained in a wrecked oil 
tanker. 
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EQUIPMENT JPOR THE RECOVERY OP OIL FLOWING OUT OF SUB-WATER 
GROUND 



The present invention concerns an equipment for 
the recovery of oil flowing out of sub-water ground. More 
particularly, the invention concerns an equipment useful 
for recovery of oil escaping under high pressure from a 
dcunaged offshore oil well or for recovery of oil escaping 
from the damaged tanks of a wrecked oil tanker. 

In case of blowout of offshore oil wells, liquid 
and gaseous hydrocarbons erupt under high pressure. The high 
pressure values make it very difficult if not impossible to 
directly attempt to shut-in operation of the damaged wellhead. 

In order to stop the oil flow for allowing repait 
of the wellhead it is often necessary to proceed to drilling 
relief wells to intersect the blowout well in the pressurized 
formation and then tp pump an adequate fluid through these 
relief wells so as to control the escapdLng pressure. However, 
drilling of the relief wells is a lengthy operation that may 
require months to be performed. During that time, oil continues 
flowing out freely Into the sea which may cause severe damage 
to the marine and coastal environment. Recovery of oil leaking 
out of damaged tanks of a wrecked tanker raises similar 
difficulties although the problem of high pressure Is usually 
not encountered In that case. An object of the Invention Is 
to allow complete recovery of the oil flow, using a very" 
simple, lightweight and comparatively cheap equipment able 
to be very quickly put Into operation and remain In service 
during all the duration of the repair operation of the 
damaged well or the total recovery of the oil contained. in 
a wrecked oil tanker, while allowing without any restriction 
any repair work to be performed. 

To that effect, the equipment according to the 
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invention comprises a tubular skirt, made of a flexible 
sheet material substantially impervious to liquid and gaseous 
hydrocarbons, said skirt being composed of an elongated 
tubular part and a flared part forming an extension of the 
elongated part, the length of the skirt being sufficient 
for allowing the free end of the tubular part to come in the 
vicinity of the water surface when the skirt is placed over 
a location of the water bottom from which oil is flowing 
upwardly, the outer edge of the flared part of the skirt 
being held in the vicinity of the water bottom, so that oil 
will be collected by the flared part of the skirt and led up 
towards the water surface by the tubular part of the skirt 
acting as a hose, and means for collecting the oil and 
keeping it In a restricted area of the water surface, under 
the form of an oil layer having a sufficient thickness to 
allow the oil to be pumped out. 

According to a preferred embodiment of the 
invention, the skirt is maintained in flattened and folded 
configuration, against the bottom of the water, with the 
lower edge of the flared part of the skirt tied to mooring 
means, around a wellhead in normal working conditions, in 
such a manner that the presence of the skirt does not interfere 
with the normal operation of the wellhead as well as with the 
usual survey and maintainance steps, appropriate means, 
comprising, for instance, inflatable or permanently inflated 
air bags being provided for releasing and quickly unfolding 
the skirt so that the free end of the tubular part is brought 
towards the surface of the water In case of occurence or 
imminent risk of blowout or oil leakage. 

In order that the invention may be more readily 
understood, an embodiment of the equipment will be described 
now, by way of example and with reference to the accompanying 
drawing, in which : Figure 1 is a lateral section of the 
equipment, illustrated in its working conf igtiration over a 
damaged wellhead. 
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. Figure 2 is a schematical side elevation view of 
the lower part of the equipment, partly in section, illustra- 
ting its working configuration over a wrecked oil tanker. 

Figure 3 is a schematical side elevation view of 
the lower part of the equipment, partly in section, showing 
on one hand the skirt in flattened and folded position, 
around a wellhead in normal operating condition, and, on the 
other hand, the skirt in one early stage of unfolding after 
it has been released in the case of blowout or oil leakage. 

The equipment shown In figure 1 comprises a skirt 1 
which is made of a flexible material, impervious to liquid 
and gaseous hydrocarbons and able to withstand the chemical 
action of oil and salt water, said material being, for 
instance, a sheet of polymeric plastic or elastomerlc material 
or a waterproof cloth. The skirt 1 comprises a lower flared 
part la and an upper part lb act dung like a hose or a chimney. 
• The outer edges of the lower part la of skirt 1 are maintained 
irn their location, by appropriate moorings 3 such as concrete 
or cast-iron blocks, after the skirt has been placed over the 
damaged wellhead 11. 

A bell-shaped container 2 is placed over the upper 
opening of the upper part lb of skirt 1 and is kept floating 
on the water's surface 13 by floats 4. The container 2 is 
moored using chains 5 anchored on the water bottom 12. A 
skirt 15 continues the lower edge of container 2. Preferably, 
said skirt is made of a flexible material such as a sheet of 
polymeric plastic or elastomeric material or a waterproof 
cloth. If necessary, for example in the case when the 
equipment is to be used under bad sea conditions or with 
strong current, the skirt 15 may be provided with stiffening 
orgams (not shown) such as gas or liquid inflatable ttabings 
or chambers. 

The relative location of the bell-shaped container 
2 and the upper part lb of skirt 1 is such that the opening 
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of said upper part lb is placed inside skirt 15, In the 
working configuration shown in the drawing, the upper part 
lb of skirt 1 is- tied to the container 2 by wires or chaims 
17, or other appropriate means thus ensuring that the 
upper end of part lb is not displaced out of the interior 
of skirt 15 under the action of the waves or the currents 
or of the vibrations resulting from sudden changes of flow 
rate or pressure of the oil flow 16. 

The oil flow 16 r which is guided in the upper part 
lb of skirt 1 is thus led into the inner part 9 of container 2 
eoid forms an oil layer 14. The gaseous hydroceurbons are also 
held in the inner part 9 of container 2, above the oil layer 
14 • A pump 6 allows the liquid hydrocarbons of the oil layer 
14 to be puinped out through at least one channel 7 with or 
without pump attached and to be transported through channel 8 
into appropriate containers, for instance in a tanker, for 
storage and transport. The gaseous hydrocarbons are separated 
from any liquid fractions which may be mixed with the gas, 
in an appropriate chamber 10 provided with baffle-plates and 
then led to storage euid transport gas container or to burning 
means (not shown) . ^ ' 

A deflecting wall 18, having the form of an inverted 
funnel with an upper central aperture 19, is preferably 
provided at the bottom of container 2, above the aperture 20 
of the tubular upper part lb of skirt 1, in order to limit 
the turbulence of the oil and gas flow entering into container 
2. Instead of just one central aperture 19, deflecting wall 18 
may also be provided with a plurality of apertures, if 
convenient. 

Baffle plates or walls 21, placed for instance, 
vertically, may also be provided if necessary with the same 
purpose of limiting the turbulence of the liquid and gas 
contained in container 2. 

As shown in figure 2 , the lower flared part la of 
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•the skirt 1 can be made of sufficiently large size to be 
placed over and entirely cover a wrecked oil tanker 22 thus 
allowing collection of the flow of oil 23 escaping from the 
damaged tanks of the tanker. 

In the position shown in full line in figure 3, 
the skirt 1 is placed in flattened and folded condition 
against the bottom 12 of the water, around a normal operating 
wellhead 24 with riser 25 and command and control lines 26 
normally connected. 

The lower edge of flared part la of skirt 1 are 
tied to mooring means 3, the folded and flattened tubular 
part la being maintained against water bottom 12 by appropriate 
securing means (not shown) which may be automatically or 
manually operated to release the part la in case of blowout 
or other cause or oil leakage. 

Bags 21 , which may be inflated (as shown) or are 
inflatable, with air or an inert gas such as nitrogen, ai:e 
tied to the e'dge of the free end of tubular part la of skirt 1. 

The position shown in phantom in figure 3/ 
corresponds to an early stage of unfolding of the skirt 1 
after release of tubular part la. In the fully unfolded 
position, skirt 1 assumes the operating configuration shown 
in figure 1. 

It is thus clear that, owing to the fact that the 
skirt can be maintained around the wellhead during normal 
operation and nearly Instantly put into the oil recovery 
position in case of necessity, the equipment according to the 
invention provides a very efficient way of avoiding oil 
spilling in case of blowout of offshore oil wells. 

It will be clear that the shape, dimensions and 
relative proportions of the different part of the equipment 
can be adapted to the needs, particularly according to the 
water depth, oil pressure and flow rate, relative proportion 
of gaseous and liquid hydrocarbons, etc... On the other hand. 
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it is to be noted that the edges of the flared lower part 
la of skirt 1 can be suitably positioned, with respect to 
the water bottom 12^, and/or of appropriate shape or, else, 
be provided with suitable openings or gates so as to allow 
an easy access to the damaged wellhead 11, for survey or 
repair purpose, by divers or unmanned or msuined submersible. 

It is to be noted that the lower edge of the flared 
part la of skirt 1 need not, and will generally not, be placed 
in the immediate vicinity of the water bottom 12 and that in 
practice, the distcince between said edge and the bottom will 
be amply sufficient for allowing easy access to the damaged 
wellhead 11 and, in any case, instant and permanent equaliza- 
tion of the pressure of the mass of oil gas water contained 
under or inside skirt" 1 with the pressure of the water outside 
skirt 1, even in case of strong and sudden surges of pressure 
of the oil cuid gas column escaping from wellhead 11. 

Owing to this possibility of instant pressure 
equalization, there is no risk of damages to be caused to the 
skirt, even If the pressure of the oil and gas column is high 
and subject to sudden variations. 

If necessary, in particular In the case when the 
eg;ulpment is to be used in cold water, the wall of skirt 1, 
more particularly those of its upper part lb, can advantageou- 
sly be provided with a heat insulating sheath or lining. 
A heating fluid may also be circulated in chambers or channels 
located in contact of the skirt walls or between these walls 
and the said lining. Thus, formation of a viscous cold layer 
of hydrocarbons sticking on the inner wall of the skirt 1 can 
be avoided. 

From the £Q>ove description, it clearly appesurs that ^ 
the basic principle of the equipment according to the invention 
is simple and that this equipment can be realized under a 
sturdy form with low manufacturing and maintenance costs. 
The equipment can be put in operation in a particularly simple 
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and speedy manner and its handling and control are free of 
any risk .Namely , apart the above-mentioned case when the 
skirt is maintained in folded configuration around a 
wellhead in normal working condition, and is thus able to 
be almost instantly put into operating configuration, the 
equipment can be put in operation by simply towing the skirt 
1 underwater over the damaged wellhead 11 or the wrecked 
tanker 22 and then mooring it in its working location as 
shown in the drawings. Finally, the bell-shaped container 2 
is moored in the appropriate location with respect to the 
upper pcurt la of skirt 1, for instance as shown in the drawings. 
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CLAIMS 



1. Equipment for the recovery of oil flowing out of 



sub-water ground, comprising a tubular skirt, made of a flexi- 
ble sheet material substantially impervious to liquid and 
gaseous hydrocarbons, said skirt being composed of an elongated 
tubular part and a flared part forming an extension of the 
elongated part, the length of the skirt being sufficient for 
allowing the free end of the tubular part to come in the 
vicinity of the water surface when the skirt is placed over 
a location of the water bottom from which oil is flowing 
upwardly, the outer edge of the flared part of the skiirt being 
held in the vicinity of the water bottom, so that oil will be 
collected by the flared psurt of the skirt and led up towards 
the water, surface by the ttibular part of the skirt acting as 
a hose, and means for collecting the oil and keeping it in a 
restricted area of the water surface, under the form of an 
oil layer having a sufficient thickness to allow the oil to be 
pumped out. 

2. Equipment according to claim 1, wherein said oil 
collecting means comprise a bell-shaped container kept floating 
on the water surface above the free end of the tubular part of 
said skirt with a part of its lateral wall being immersed in 
water to a depth at least equal to the thickness of the 
collected oil layer. 

3. Equipment according to claim 2, wherein the lower 
edge of said bell-shaped container is extended by a skirt 
made of a flexible material. 

4. Equipment according to claim 2, wherein a 
deflecting wall, having the form of an inverted funnel, with 
at least one aperture, is provided at the bottom of said bell- 
shaped container. 
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5. Equipment according to claim 2> wherein said 
bell-shaped container Is provided with baffle plates for 



therein. 

6. Equipment according to claim 1, wherein said 
skirt Is maintained In flattened and folded configuration, 
around a wellhead In normal operating condition. In such a 
manner that the skirt Is able to be released and quickly 
unfolded so that the free end of Its tubular part Is brought 
towards the water surface In case of occurrence or Imminent 
risk of blowout or oil leakage. 



limiting the turbulence of the liquid and gas contained 
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